Long-term in vivo imaging of human angiogenesis: critical role of bone marrow-derived mesenchymal stem cells for the generation of durable blood vessels.
Angiogenesis is a multistep process that encompasses complex molecular and cellular interactions that can not be recapitulated in vitro. Here, we demonstrate that vasculature generated from lentivirally transduced human primary endothelial cells expressing firefly luciferase and co-implanted with human bone marrow mesenchymal stem cells in immunodeficient mice can be assessed quantitatively by in vivo whole body bioluminescence imaging for more than 120 days. Luciferase activity correlated with the formation of a network of functional, mature blood vessels of human nature inside the implant that critically depend on the presence of mesenchymal stem cells. In summary, our study offers an unprecedented opportunity to perform long-term serial analysis of the molecular events involved in the angiogenic process and monitoring responses to anti-angiogenic agents.